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VOLUNTARY PRODUCT STANDARDS

Voluntary Product Standards are developed under procedures published by the Depart-
ment of Commerce in Part 10, Title 15, of the Code of Federal Regulations. The purpose
of these standards is to establish nationally recognized requirements for products and
to provide all concerned interests with a basis for common understanding of the charac-
teristics of the products. The National Institute of Standards and Technology administers
the Voluntary Product Standards program on a reimbursable basis.

Establishment of a VOLUNTARY PRODUCT STANDARD

The role of the National Institute of Standards and Technology in the establishment of
a Voluntary Product Standard is to (1) act as an unbiased coordinator in the development
of the standard, (2) provide editorial assistance in the preparation of the standard, (3)
supply such assistance and review as is required to assure the technical soundness of
the standard, (4) seek satisfactory adjustment of valid points of disagreement, {5) deter-
mine the compliance with the criteria of the Department’s procedures, (6) provide
secretarial functions for each committee appointed under the Department’s procedures,
and (7) publish the standard as a public document.

Producers, distributors, users, consumers, and other interested groups contribute to the
establishment of a Voluntary Product Standard by (1) initiating and participating in the
development of the standard, (2) providing technical or other counsel relating to the
standard as appropriate, (3) promoting the use of and support for the standard, and (4)
assisting in keeping the standard current with respect to advancing technology and
marketing practices.

Use of a VOLUNTARY PRODUCT STANDARD

The use of a Voluntary Product Standard is voluntary. The National Institute of Standards
and Technology has no regulatory power in the enforcement of the provisions of the
standard; however, since the standard represents a consensus of all interested groups,
its provisions are likely to become established as trade customs. In addition, when a
standard is made a part of a legal document, such as a sales contract or code, compli-
ance with the standard is enforceable.

The benefits derived from a Voluntary Product Standard are in direct proportion to its
general recognition and actual use. Producers and distributors whose products meet the
requirements of a Voluntary Product Standard may refer to the standard in advertising
and on labels to promote greater public understanding for confidence in their products.
Purchasers may order products conforming to the requirements of the standard.

For copies of the Voluntary Product Standards procedures or for more information
concerning the development and use of these standards, one may write 1o the Office of
Standards Services, National Institute of Standards and Technology, Gaithersburg, MD
20899.
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VOLUNTARY PRODUCT STANDARD PS 2-92
PERFORMANCE STANDARD FOR
WOOD-BASED STRUCTURAL-USE PANELS

Approved August 27, 1992. (See section 8.)

(This standard, initiated by the American Plywood
Association, has been developed under the
Procedures for the Development of Voluntary
Product Standards for the U.S. Department of
Commerce.)

1. SCOPE

1.1 This Voluntary Product Standard establishes
requirements for assessing the acceptability of
wood-based structural-use panels for construction
sheathing and single-floor applications and provides
a basis for common understanding among the
producers, distributors, and the users of these
products.

1.2 This Standard covers the performance
requirements, adhesive bond durability, panel
construction and workmanship, dimensions and
tolerances, marking and moisture content of
structural-use panels.

1.3 It also includes test methods to determine
compliance, and a glossary of trade terms and
definitions. A quality certification program is provided
whereby qualified testing agencies inspect, sample,
and test products for qualification under this
Standard. Information regarding reinspection
practices is provided in Appendix A.

1.4 This Voluntary Product Standard incorporates
the International System of Units (Sl) as well as
customary units of measurement. In conversion of
customary units where exact placement is not an
issue, such as nail spacing, approximate conversions
to Sl units are made to yield more easily recog-
nizable numbers. In critical matters, such as panel
thickness, exact conversions to Sl units are made.
For nominal customary units, actual dimensions in
Si units are given. The values given in Sl units are
the standard. The values given in parentheses are
for information only.

1.5 Advisory notes in this Standard shall not be
considered mandatory.

2. TERMINOLOGY

2.1 All-veneer panel—A conventional plywood
panel with alternate layers of veneer running
perpendicular to one another.

2.2 Composite panel—Any panel containing a
combination of veneer and wood-based material.

2.3 Control value—The numerical limit established
for the mill specification for a given mechanical or

physical property.

2.4 Delamination—For plywood, a visible sepa-
ration between plies that had received glue at their
interface and had been firmly contacted in the
pressing operation. Wood characteristics, such as
checking, leafing, splitting and broken grain, are not
to be construed as delamination.

(a) For purpose of reinspection of Exposure 1
panels, delamination is visible saparation in
any glueline that exceeds 19.4 cm? (3 square
inches) except where directly atiributable to
defects permitted in the grade as follows:

Delamination associated with:

— Knots and knotholes—not to exceed the
size of the defect plus a surrounding band
not wider than 19 mm (3/4 inch).

— All other forms of permissable defects—
not to exceed the size of the defect.

(b) For purposes of evaluation of Exterior panels,
delamination is visible separation at a
single glueline that exceeds 19.4 cm2 (3
square inches) in an area coinciding with
open knotholes, pitch pockets, splits, and
gaps and other voids or characteristics
permitted in the panel grade.

2.5 Major panel axis—The axis placed across
supports according to the span rating, which is
generally the long dimension of a panel.



2.6 Mat-formed panel—Any wood-based panel
which does not contain veneer, consistent with the
definition of structural-use panels, including prod-
ucts such as waferboard and oriented strand board.

2.7 Mill specification—The document which
indicates certain manufacturing characteristics that
contribute to product quality and consistency. The
mill specification is unique to each qualified product
of a given grade. The specification is used in the
mill quality control program as audited under third-
party inspection.

2.8 Performance standard—A standard for trade-
marked products based on performance.
Performance is measured by tests that approximate
end-use conditions.

2.9 PS 1—Voluntary Product Standard PS 1-83
“Construction and industrial Plywood.”

2.10 Sample—A lot of specimens cut from one or
several paneis and analyzed together for any of the
standard performance criteria.

2.11 Sample mean—The average test value,
obtained by summing the observations and dividing
by the number of tests.

2.12 Sample standard deviation—A measure of
test variation. Calculated as:

Ex2—£E—:E
5=y -1

where:

S = sample standard deviation
X = test observation

n = number of observations

[l

2.13 Shop-cutting panel—A panel which has been
rejected as not conforming to a panel grade because
of deficiencies, other than adhesive bond quality,
which prevent it from meeting the requirements of
this Standard. Such a panel shall be identified with
a separate mark as specified in 7.2.1. Blistered
panels shall not be considered as coming within the
category of “shop-cutting”” panels.

2.14 Span rating—An index number, based on
customary inch units, that identifies the recom-
mended maximum center-to-center support spacing
for the specified end use under normal use
conditions.

2.15 Specimen—The individual test piece.

2.16 Stability—A panel’s ability to remain flat
during normal exposure to weather during
construction and while in service.

2.17 Stability index—A numerical index which is an
indication of a panel’s ability to remain flat when
installed according to the manufacturer’s
specifications,

2,18 Structural-use panel—A panel product com-
posed primarily of wood which, in its commodity end
use, is essentially dependent upon certain mechan-
ical and/or physical properties for successful end-
use performance. Such a product carrying the trade-
mark of a qualified inspection and testing agency
shall conform to one or more of the end-use perfor-
mance requirements contained herein and, where
applicable, approved by one or more national
regulatory agencies for single-layer floors or for
sheathing with respect to roofs, subfloors, and walls.
Such a panel shall be identified in a manner clearly
conveying its intended end use.

2.19 Test exposure condition—The exposure
condition to which a panel is subjected prior to test.

3. REFERENCE PUBLICATIONS

3.1 ASTM standards’—
e E-72-80 Method for Conducting Strength Tests
of Paneis for Building Construction

E-661-88 Test Method for Performance of Wood
and Wood-Based Floor and Roof Sheathing
Under Concentrated Static and Impact Loads

D-1037-89 Method for Evaluating the Properties
of Wood-Base Fiber and Particle Panel
Materials

D-1761-88 Method of Testing Mechanical
Fasteners in Wood

D-3043-87 Methods of Testing Structural
Panels in Flexure

D-4442-92 Test Methods for Direct Moisture
Content Measurement of Wood and Wood-
Base Materials

1 Copies of these publications are available from ASTM, 1916
Race Street, Philadelphia, PA 19103



3.2 Other documents—
e PS 1-83 Voluntary Product Standard —
Construction and Industrial Plywood2
« CAN/CSA-0325.0-92 Construction Sheathing?

4, CLASSIFICATION

4.1 General—The structural-use panels covered by
this Standard are classified by exposure durability
and by grade.

4.1.1 Exposure durability—Structural-use panels
covered by this Standard are classified as a function
of raw material composition and adhesive bond
durability as provided in the following subsections.

4.1.1.1 Exterior—Panels that are suitable for
permanent exposure to weather or moisture.

4.1.1.2 Exposure 1-—Panels that are suitable for
uses not permanently exposed to the weather, but
where exposure durability to resist effects of
moisture due to construction delays, high humidity,
water leakage, or other conditons of similar severity,
is required.

4.1.1.3 Exposure 2—Panels that are suitable for
interior use where exposure durability to resist
effects of high humidity and water leakage is
required.

4.1.2 Grade—This Standard covers grades of
structural-use panels designed and manufactured
for sheathing, Structural | sheathing, and single-
floor applications.

4.1.2.1 Sheathing—A wood-based structural-use
panel intended for use in construction applications
as covering material for roofs, subfioors, and walls
when fastened to supports spaced in accordance
with the span rating.

4.1.2.2 Structural | Sheathing—A wood-based
structural-use panel similar to that described in
4.1.2.1, except that Structural | panels meet
additional requirements in this Standard for cross-

2L ater issues of Voluntary Product Standard PS 1 shall be
permitted providing the requirements are applicable and
consistent with the issue designated. Copies of this standard are
available from the Superintendent of Documents, U.S.
Government Printing Office, Washington, DC 20402 and the
National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161,

3Copies of this publication are available from the Canadian
Standards Association, 178 Rexdale Boulevard, Rexdale
(Toronto), Ontario, Canada MO9W 1R3.

panel strength and stiffness and for racking shear.

4.1.2.3 Single Floor—A wood-based structural-use
panel intended for use as combination subfloor and
underlayment when fastened to supports spaced in
accordance with the span rating.

5. REQUIREMENTS

5.1 General—All structural-use panels represented
as conforming to this Standard shall meet or exceed
all applicable requirements set forth herein. Test
methods are given in Section 6. All terms shall be
as defined in Section 2. Reguirements for trade-
marking and certification shall be as given in
Section 7.

5.2 Dimensional tolerances and squareness of
panels

5.2.1 Size—A tolerance of plus 0, minus 3.2 mm
(1/8 inch) shall be allowed on specified length
and/or width.

5.2.2 Thickness—A tolerance of pius or minus

0.8 mm (1/32 inch) shall be allowed on the
trademark-specified thickness unless a closer
tolerance is determined through gualification testing.

5.2.3 Squareness and straightness—Panels shall
be square within 1.3 mm per lineal meter (1/64 inch
per lineal foot) measured atong the diagonals. All
panels shall be manufactured so that a straight line
drawn from one corner to the adjacent corner is
within 1.6 mm (1/16 inch) of the panel edge.

5.3 Raw materials

5.3.1 Wood veneer—Any wood veneer used as a
component of a panel shall be in accordance with
the applicable veneer grade and workmanship

requirements of Voluntary Product Standard PS 1.

ADVISORY NOTE: Canadian Standard CAN/CSA-0325.0, which
is the Canadian counterpart to PS 2, limits maximum size of
knots and knotholes to 76 mm (3 inches) as measured across the
grain.

5.3.2 Other material—Other raw materials used in
panel manufacture shail include particles or fiber
produced by breaking down solid wood.

5.4 Design and construction—Panels qualifying
for a span rating are identified in three classes: all-
veneer panels, composite paneis, or mat-formed



panels. See Section 2 for definitions of terms.
Panels shall qualify on an individual panel
construction basis for the grade and span rating
upon demonstrated conformance to the appropriate
requirements of 5.5,

5.5 Performance requirements—Structural-use
panels to be trademarked in accordance with this
Standard shall pass performance criteria established
in three areas: structural performance, physical
properties and adhesive bond durability.
Performance requirements listed in 5.5.1, 6.5.2 and
5.5.3 are for all grades of structural-use panels
except where noted otherwise.

5.5.1 Structural performance—Panels shall meet
the performance requirements of 5.5.1.1 through
5.5.1.4 when tested for each structural condition in
accordance with the referenced test procedure.
Section 6 details specimen requirements and retest
procedures.

5.5.1.1 Concentrated loads—Panels shall be
tested according to the procedures of 6.4.1 for
concentrated static and impact loads. Panels shall
conform to the criteria of table 1 for the grade and
span shown on the trademark.

Panels to be identified as Structural | Sheathing
shall also be tested according to the procedures of
6.4.1 with the framing members paraliel to the long
panel dimension, except the load shall be applied at
panel mid-length. Minimum test panel size shall be
1220 by 2440 mm (48 by 96 inches). The framing
shall be spaced 610 mm (24 inches) on center
(0.c.). The panel ends shall not be supported by
framing. Panels shall conform to the criteria of

table 1 for Roof-24. See 6.2.4.2 for additional testing
requirements associated with knots and knotholes.

5.5.1.2 Uniform loads—Panels shall be tested
according to the procedures of 6.4.2 for uniform
loads. Panels shall conform to the criteria of table 2
for the grade and span shown on the trademark.

Panels to be identified as Structural | Sheathing
shall also be tested according to procedures of
6.4.2 with the framing members paraliel to the long
panel dimension. Minimum test panel size shall be
1220 by 2440 mm (48 by 96 inches). The framing
shall be spaced 610 mm (24 inches) o.c. The panel
ends shall not be supported by framing. Panels
shall conform to the criteria of table 3.

5.5.1.3 Wall racking—Sheathing panels which are
rated for wall span 16 or 24 and for roof span 16, 20

or 24 shall be tested according to the procedures of
8.4.3 for wall racking. Panels shall conform to the
criteria of table 4 for the thickness shown on the
trademark.

Panels to be identified as Structural 1 Sheathing
shall mest the Structural | Sheathing requirements
of table 4 for the thickness shown on the trademark,
when tested according to the procedures of 6.4.3.

5.5.1.4 Fastener holding—Panels shall be tested
according to the procedures of 6.4.4 for fastener
holding under lateral and withdrawal loads. Panels
shall conform to the criteria of table 5 for the grade
and thickness shown on the trademark.

5.5.2 Physical properties—Panels shali meet the
performance requirements of 5.5.2.1 and 5.5.2.2 for
each physical property when tested in accordance
with the referenced test method. Section & details
specimen requirements and retest procedures.

5.5.2.1 Linear expansion—Paneis shall be tested
according to one of the following linear expansion
test procedures:

a. Oven dry to vacuum-pressure soak—Panels
shall be tested according to the procedures of
6.4.7 for linear expansion from oven dry to
vacuum-pressure soak. The linear expansion
shall be no more than 0.50 percent as measured
between the brass eyelets.

b. One-sided wetting and relative humidity—
Panels shall be tested according to the
procedures of 6.4.8 for linear expansion and
thickness expansion (Single Floor only) as
measured by one-sided wetting and 6.4.9 for
linear and thickness expansion (Single Floor
only) as measured by relative humidity
exposures. The free panel linear expansion shall
be no more than 0.30 percent along the major
panel axis and 0.35 percent across the major
panel axis. Thickness swell of Single Floor shall
be no greater than 25 percent.

5.5.2.2 Stability—Panels shall be evaluated for the
stability index according to 6.4.10. The stability
index shall be 5.2 or greater (5.5 or greater for
Single Floor) for the grade and span shown on the
trademark.

5.5.3 Durability performance—Panels shall meet
the performance requirements of 5.5.3.1 through
5.5.3.5 for properties that affect the adhesive
bonding system when tested in accordance with the



Table 1. Concentrated static and impact test performance

criteria for panels tested according to 6.4.1

Performance Reguirement

Minimum Uttimate Load

Static

Followin
Impact(

Maximum
Defiaction
Under 0.89 kN
(200-1bf) Load

1.78 kN (400 Ibf)

1.33 kN (300 Ibf)

11.1 mm (0.438 In)(b)ic)

1.78 kN {400 Ib)

1,33 kN (300 Ibf)

11.9 mm {0.469 in){B)c}

1.78 kN (400 Ibf)

1.33 kN (300 Ibf)

12.7 mm (0,500 in){b)(c)

1.78 kN (400 Ibf)

1.33 kN (300 Ibf)

12.7 mm (0.500 in){L)c)

1.78 kN {400 Ibf)

1.33 kN (300 Ibf)

12.7 mm (0.500 im){PHe)

1.78 kN (400 Ibf)

1.33 kN (300 Ibf)

12.7 mm (0.500 in)ib)c)

1.78 kN (400 Ibf}

1.33 kN (300 Ibf)

12.7 mm {0.500 in){bi{(c}

1.78 kN (400 Ibf)

1.33 kN (300 ibf)

12.7 mm (0.500 in){b)(c)

1.78 kN {400 Ibfy

1.78 kN (400 Ibf)

4.8 mm (0.188 in)(t)

1.78 KN (400 Ibf)

1.78 kN {400 Ibf)

5.6 mm (0.219 in)(b}

1.78 kN (400 Ibf)

1.78 kN (400 Ib)

6.4 mm ({0.250 in)(t}

2.45 kN (550 Ibf)

1.78 kN {400 1bf)

5.3 mm (0.207 in)(b}

2.45 kN (550 Ibf)

1.78 kN (400 Ibf)

8.0 mm (0.313 in)(b)

2.45 kN (550 Ibf)

1.78 kN {400 Ibf)

2.0 mm (0.078 in)le)

2.45 kN {550 Ibf)

1.78 kN (400 Ibf)

2.4 mm (0.094 in)(e)

2.45 kN (550 Ibf)

1.78 kN (400 [bf}

2.7 mm (0.108 in){e)

3.11 kN {700 Ibf)

1.78 kN (400 Ibf)

2.2 mm (0.088 in){e)

Test
End Use - Exposure

Span Rating Conditionste)

Wet

Root - 20 Dry

Wet

Roof - 24 Dry

Wet

Roof - 32 Dry

Wet

Roof - 40 Dry

Wet

Roof - 48 Dry

Wet

Roof - 54 Dry

Wet

Roof - 60 Dry

Wet

Subfloor - 16 Dry
Wet/Redry

Subfloor - 20 Dry
Wet/Redry

Subfloor - 24 Dry
Wet/Redry

Subfloor - 32 Dry
Wet/Redry

Subfloor - 48 Dry
Wet/Redry

Single Floor - 16 Dry
Wet/Redry

Single Floor - 20 Dry
Wet/Redry

Single Floor - 24 Dry
Wet/Redry

Single Floor - 32 Dry
Wet/Redry

Single Floor - 48 Dry
Wet/Redry

3.11 kN {700 Ibf)

1.78 kN {400 Ibf)

3.4 mm (0.133 in)e)

{a) Wet/redry shall be exposure
wetting, then tested wet. Dry 5

{b} Criteria appl

{d) Impact shali be 102 N*m (75 1bf

Ibfft} for 48

{e) Criteria apply under static concentrated

under static concentrated load according to 6.4.1. They do not apply following impact.
(c) Deflection after wet conditioning not applicabie.

and greater.

«f) for span ratings up to 24, 122 N

load and following impact according to 6.4.1.

o three days of continuous wetting, followed by testing dry. Wet conditioning shall be exposure to three days of continuous
hall be as received or conditioned in accordance with ASTM E-661.

*m (90 1bf+it) for 32, 163 N-m (120 Ibf-ft) for 40, and 203 N+m (150




Table 2. Uniform load performance criteria for
panels tested accerding to 6.4.2

Perlormance Requirement
Test Average
End Use - Expasure Deflection Minimum Ultimate
Span fating Conditions®} Under Load Uniform Load

wall - 16 Dry () 3.6 kPa (75 Ibfift2)ic)

Wall - 24 Dry {d) 3.6 kPa (75 Ibfitt2)ic)

Roof - 16(8) Dry 1.7 mm at 1.68 kPa 7.2 kPa (150 Ibi/ft2)
(0.067 in at 35 1bf/ft2)

Roof - 20(3) Dry 2.0 mm at 1.868 kPa 7.2 kPa (150 Ibf/ft2)
{0.080 in at 35 Ib#/ft2)

Roof - 24(3) Dry 2.5 mm at 1.68 kPa 7.2 kPa (150 1b/t2)
(0.100 in at 35 |bi/ft2)

Roof - 32 Dry 3.4 mm at 1.68 kPa 7.2 kPa (150 Ibf/ft2}
{0.133 in at 35 1bf/f2)

Roof - 40 Dry 4.2 mm at 1.68 kPa 7.2 kPa (150 Ibtitt2)
(0.167 in at 35 Ibf/tt2)

Roof - 48 Dry 5.1 mm at 1.68 kPa 7.2 kPa {150 |bifi2)
(0.200 in at 35 Ibfiftd)

Roof - 54 Dry 5.7 mm at 1.68 kPa 7.2 kPa (150 Ibf/ft2)
(0.225 in at 35 Ibt/ft?)

Roof - 60 Dry 6.4 mm at 1.68 kPa 7.2 kPa (150 1bf/ft2)
{0.250 in at 35 Ibi/ft2)

Subfloor - 16 Dry 1.1 mm at 4.79 kPa 15.8 kPa (330 Ibf/ft2)
Wet/Redry {0.044 in at 100 Ibt/ft2)

Subfloor - 20 Dry 1.3 mm at 4.79 kPa 15.8 kPa (330 Ibf/t12)
Wet/Fedry (0.053 in at 100 Ibffft2)

Subfloor - 24 Dry 1.7 mm at 4.79 kPa 15.8 kPa (330 Ibf/f12}
Wet/Redry (0.067 in at 100 Ibf/ft2)

Subfloor - 32 Dry 2.2 mm at 4.79 kPa 15.8 kPa (330 Ibf/fi2)
Wet/Redry {0.088 in at 100 lbf/it2)

Subfloor - 48 Diry 3.4 mm at 3.83 kPa 10.8 kPa (225 Ibt/ft2)
Wel/Redry (0.133 in at 80 ibi/ft?)

Single Floor - 16 Dry 1.1 mm at 4.79 kPa 5.8 kPa (330 Ibf/ft2)
Wet/Redry {0.044 in at 100 tbt/ft2)

Single Floor - 20 Dry 1.3 mm at 4,79 kPa 15.8 kPa {330 Ibf/ft2)
Wet/Redry (0.053 in at 100 1bfift2)

Single Fioor - 24 Dry 1.7 mm at 4.79 kPa 15.8 kPa (330 Ibf/ft2)
Wet/Redry {0.067 in at 100 Ibf/ft2)

Single Floor - 32 Dry 2.2 mm at 4.79 kPa 15.8 kPa (330 Ibf/ft2)
Wet/Redry {0.088 in at 100 Ibi/ft2)

Single Floor - 48 Dry 3.4 mm at 3.83 kPa 10.8 kPa (225 1b¥/ft2)
Wet/Redry {0.133 in a! 80 (bt/ft2)

{a) Panels with Roof - 16 and Roof - 20 rating shall also meet performance requirements for Wall - 16 rating. Panels with Roof - 24 rating shall also meet
requirements for Wall - 24 rating.

(b} Wsetlre%ry shall be exposure to three days of continuous wetting, followed by testing dry. Dry shall be as received or conditioned in accordance with
ASTM E-B61.

{c) The major panel axis shall be placed along the supports for testing.

{d) Not applicable.



Table 3.
tested according to 6.4.2

Uniform load performance criteria for Structural | Sheathing panels

Performance Reguirements
Test Average
Nominal Exposure Deflection Minimum Uliimate
Thickness Conditionsia} Under Load Uniform Load
11.1 mm Dry 2.5 mm at 0.96 kPa 4.3 kPa (90 Ibf!t2)
(71186 in) {0.100 in at 20 IbHft2)
11.9 mm Dry 25 mm at 1.68 kPa 6.5 kPa (135 Ibi/ft2)
(15132 in} (0.100 in at 35 b2y
12.7 mm Dry 2.5 mm at 1.92 kPa 7.2 kPa (150 Ibf/ft3)
(1/2in) (0.100 in at 40 Ib/1t2)
i5.1 & 15.9 mm Dry 2.5 mm at 3.35 kPa 11.5 kPa (240 Ibf/ft?)
(19/32 & 5/8 in) {0,100 in at 70 IbfIft2)
183 & 19.1 mm Dry 2.5 mm at 4.31 kPa 14.4 kPa (300 Ibfift2)
(23132 & 3/4 in} (0.100 in at 80 1bfift)

(a} Dry shall be as received or conditioned in accordance with ASTM E-661.

Table 4. Racking load performance ctiteria for panels tested according to 6.4.3

Performance Requirements(@)
Mail Spacing Test Load Minimom Ultimate Load
Minimum
Nominal Test Nail Maximum
Panel Exposure Size Panel | Intermediate Deflection
Thickness Conditon®®) | (Common) | Edge Studsk Sheathing | Structural | | Test Load | Sheathing Structural |
Less than 7.9 mm Dry 51 mm 150 mm 300 mm 2.2 KN/m —_ 5.1 mm 9.5 kN/m _
{5116 in) (6d) (6 in) (12 in) {150 IbfHY) {0.2 in) {650 bttty
4.4 kN/m _— 15.2 mm
(300 tof/H) {0.6 in)
7.9 mm Dry 51 mm 75 mm 300 mm 5.1 kN/m — 51 mm 14.3 kN/m ————
(5116 in) (6d) (3 in) {(12'in) {350 Ibt/ft) (0.2 in) {980 Ibttt)
9.5 mm Dry 64 mm 75 mm 300 mm 6.0 kN/m 6.7 kN/m 5.1 mm 16.8 kN/m 18.8 kN/m
{3/8 in) (8d) {3 in) {12 in) (410 1bffi) | (460 1bi/ft) ©.2in) | (1150 Ibi/t) | (1290 ibl/ft)
11.1 mm Dry 64 mm 75 mm 300 mm 6.6 kN/m 7.4 KN/m 5.1 mm 18.4 KN/m 20.7 kN/m
(7116 in) {8d) @in) {12 in) {450 1biift) | (505 Ibiit) 02in) | (1260 bt/ | (1415 Ifift)
11.9 mm Dry 76 mm 75 mm 300 mm 8.8 kN/m 9.7 kN/m 5.1 mm 24.5 kN/m 27.1 ®Nim
{15/32 in) and greater {10d) (3 in) (12 in) (600 Ibiftt) § (665 Intitt) (0.2in) | (1680 ibi/Hy | (1860 Ibf/t)

{a) Stud spacing—405 mm (16 in) 0.c.
610 mm {24 in) 0.C.

(b} Dry shall be as received or conditioned in accordance with ASTM E-661.

{c) For studs spaced 610 mm

referenced test method. Section 6 details specimen
requirements and retest procedures.

5.5.3.1 Bond durability—Structural-use panels
shall meet the bond requirements listed below for
their respective exposure durability classification.

a. Exterior—Panels composed entirely of veneer
and rated as Exterior shall meet PS-1 bond
requirements for Exterior panels.

b. Exposure 1—Panels composed entirely of
veneer and rated as Exposure 1 shall meet PS-1

for Wall-16, Wall-20, Root-16 and Roof-20. .
for alt other span ratings and all Structurat | Sheathing panels.

(24 in} o.c., nail spacing on intermediate studs shall be 150 mm {6 in) o.c. for panels 11.1 mm {7116 in) and thinner.

bond requirements for Exposure 1. Composite
panels which are so rated shall satisfy the
delamination requirements of Section 6 when
tested in accordance with 6.4.13, following
moisture cycling according to 6.4.18. Mat-formed
panels and wood-based material for composite
panels which are so rated shalt exhibit a
minimum average strength retention of 50
percent with no individual panet retained
strength less than 40 percent when tested in
accordance with 6.4.6 following moisture cycling
according to 6.4.18.




Table 5. Fastener performance criteria under lateral and withdrawal loads
for panels tested according to 6.4.4

Performance
Requirements for
Minimum Ultimate Load
Test
End Panel Nail Exposure
Grade Use Thickness Size(a} Candition() Lateral Withdrawal
Wall Through 12.7 mm 51 mm Dry 534 N b)
(142 iny (6d} {120 1bf)
Greater than 64 mm Wet/Redry 400 N (b}
12.7 mm (8d) (90 Ibf)
(172 iny
Roof Through 12.7 mm 51 mm Dry 534 N 89N
{1/2in) {6d) (120 Ibfy {20 1bf)
Sheathing Greater than 64 mm Wet/Redry 400 N 67 N
12.7 mm (8d) {90 1bf) (15 1bf)
(172 in)
Subfloor Through 12.7 mm 51 mm Dry 934 N B89N
{1/2in) (6d) {210 Ibf) {20 Ibf)
Greater than 64 mm Wet/Redry 712N 67 N
12.7 mm (8d) {160 1bf) (15 1bf)
(1/2 in}
Single Floor Through 12.7 mm 51 mm Dry 934 N 89N
Floor (112 in} {6d) (210 Ibf) {20 Ibf)
Greater than 84 mm Wet/Redry 712N 67N
12.7 mm {8d) (160 1bf) (15 Ibf)
(112 in)

(a) Common smoath-shank nail.

(b) Not appiicable. .

{c) Wsetlredry shall be exposure to three days of continuous wetting, followed by tesling dry. Dry shall be as received or conditipned in accordance with
ASTM E-661.

¢. Exposure 2—Panels composed entirely of 6.4.15 as defined by Section 6. Panels bonded with
veneer and rated as Exposure 2 shall meet PS-1 phenolic or isocyanate-based adhesives have
bond requirements for Interior panels bonded demonstrated resistance to attack from mold and
with intermediate glue. Composiite and mat- shail be considered as meeting this requirement.
formed panels which are so rated shall be
moisture cycled according to the procedures of 5.5.3.4 Resistance to elevated temperature—
6.4.14. Following moisture ¢ycling, all of the Panels shall be considered to satisfy sufficient
appropriate structural performance criteria elevated-temperature resistance (71 °C [160 °FJ)
provided in 5.5.1 except 5.5.1.3 shall be when they meet the requirements of 5.5.3.1.
satisified for the span and grade to be noted on
the trademark. 5.5.3.5 Bacteria resistance—Panels shall satisfy
the bacteria test according to the procedures of
5.5.3.2 Bond durability associated with knots 6.4.16 as defined by Section 6. Panels bonded with
and knotholes— Structural-use panels composed phenolic or isocyanate-based adhesives have
entirely of veneer rated as Exposure 1 shall satisfy demonstrated resistance to attack from bacteria and
the requirements of 6.2.4.2 when tested in shall be considered as meeting this requirement.

accordance with 6.4.19 and 6.4.20.

5.6 Moisture content—Moisture content of panels
5.5.3.3 Mold resistance—Panels shall satisfy the at time of shipment shall not exceed 18 percent of
mold resistance test according to the procedures of oven-dry weight as determined by 6.4.11.



6. SPECIMEN PREPARATION
AND TESTING

6.1 General—Acceptance of structural-use panel
products is based upon performance testing
reflecting attributes which are consistent with panel
grade requirements. Panels shall be able to sustain
the structural requirements of construction and/or
occupancy, maintain bond integrity during normal
exposure, and remain relatively stable during
expected moisture exposure. This section details
test specimen requirements, conformance criteria,
retest options, product evaluation requirements and
test methods.

6.2 Qualification testing

6.2.1 General—Qualification tests required depend
upon the panel grade. Required tests and perfor-
mance criteria are detailed in Section 5. Confor-
mance criteria and retest requirements are given by
test in this section.

Panels for qualification testing shall be selected to
represent minimum performance.

Tests shall be conducted according to the
application specifications of the manufacturer and
the use for which the panel is being qualified, at the
support spacing to be shown on the trademark. Any
special product modification which affects perfor-
mance (e.g., moisturizing or water repellent
treatment) shall be noted per 6.3.1.

Upen failure in initial qualification of a product,
retest provisions shall be followed for one additional
series of tests provided no change has been made
in the manufacturing process. If a product satisfies
the provisions of the retest, it shall pass the perfor-
mance qualification test in question. If it does not,
the product shall fail the performance qualification
test. If a change in panel configuration or
processing has been made, additional qualification
tests shall be performed when required by the
qualified testing agency.

6.2.2. Structural performance

6.2.2.1 Concentrated loads—A minimum of 10
tests (specimens taken from at least five panels) for
each test exposure condition shall be evaluated for
both concentrated static and impact loads according
to 6.4.1.

a. Deflection—At least 90 percent of tests shall
deflect no more than the specified (table 1)
maximum.

Retest—If no more than two tests in a lot of 10
fail to meet the deflection requirements, another
jot of 10 tests (specimens taken from at least five
panels) for that requirement shall be permitted. If
no more than one test fails in this second round
of testing, the requirements shall be considered
satisfied.

b. Ultimate load—For each lot, 100 percent of
tests shall support the specified (table 1)
minimum ultimate load.

Retest—If no more than one test in a ot of 10
fails to meet the minimum ultimate load require-
ment, another lot of 10 tests (specimens taken
from at least five paneils) for that requirement
shall be permitted. If all pass the retest, the
requirements shail be considered satisfied.

6.2.2.2 Uniform loads—A minimum of 10 tests
(specimens taken from at least five panels) for each
test exposure condition shall be evaluated for
uniform-load capacity according 10 6.4.2.

a. Deflection—The average defiection shail not be
greater than that specified (tables 2 and 3).

Retest—I|f the average deflection is greater than
specified, but does not exceed the requirement
by 20 percent, another lot of 10 tests {specimens
taken from at least five paneis) for that
requirement shail be permitted. If the average of
the first and second lot taken together does not
exceed that specified, the requirements shall be
considered satisfied.

b. Ultimate load—For each lot, 100 percent of
tests shall support the specified (tables 2 and 3)
minimum ultimate load.

Retest—If no more than one test in a lot of 10
tails to meet the ultimate-load requirement,
another iot of 10 tests (specimens taken from at
least five panels) for that requirement shall be
permitted. |f all specimens pass this retest, the
requirements shall be considered satisfied.

6.2.2.3 Wall racking—A minimum of two tests
shall be evaluated for wall racking according to
6.4.3.



a. Deflection—The average deflection shall not be
greater than that specified (table 4).

Retest—If the average deflection is greater than
specified, but does not exceed the requirement
by 20 percent, ancther wall test for that
requirement shall be permitted. If the average of
the three walls does not exceed that specified,
the requirements shall be considered satisfied.

b. Ultimate load—For each lot, 100 percent of
tests shall support the specified minimum ultimate
load. If only two tests are evaluated, then values
shall be within 10 percent of each other.

Retest-—If the two test ultimate loads do not
agree within 10 percent, another wall test for that
requirement shall be permitted. If the lowest
value of the three walls tested exceeds the
specified minimum ultimate load, the require-
ments shall be considered satisfied.

6.2.2.4 Fastener holding—A minimum of 20 tests
(specimens taken from at least five panels) for each
test exposure condition and property shall be tested
for lateral and withdrawal loads according to 6.4.4.
Panel thickness shall be the intended trademark
thickness.

a. Ultimate load—At least 95 percent of tests shall
support the specified minimum ultimate load.

Retest—If no more than four tests in a lot of 20
fail to meet the minimum ultimate load require-
ment, another lot of 20 tests (specimens taken
from at least five panels) for that requirement
shall be permitted. if no more than one fails the
retest, the requirements shall be considered
satisfied.

6.2.3 Physical properties

6.2.3.1 Linear expansion—One of the following
linear expansion test methods and associated
criteria shall be satisfied as noted for the grade in
Section 5. Any special feature included by the
manufacturer, such as coatings or moisture condi-
tioning, shall be stated for 6.3.1.

a. Exposure to oven dry and vacuum-pressure
soak—A minimum of 10 tests (specimens taken
from at least five panels) both along and across
the major panel axis shall be conducted according
to 6.4.7 for linear expansion measured frem oven
dry to vacuum-pressure soak.
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At least 80 percent of specimens from each
panel axis shall exhibit linear expansion, as
measured between the brass eyelets from oven
dry to soak, no greater than specified.

Retest—If no more than four tests in a lot of 10
fail to meet the maximum linear-expansion
requirements for a given panel axis, another lot
of 10 tests (specimens taken from at least five
panels) for that requirement shall be permitted. If
no more than two fail in this second round of
testing, the requirements shall be considered
satisfied.

b. Exposure to one-sided wetting and relative
humidity—A minimum of 10 tests (specimens
taken from at least five panels) for both along
and across the major panel axis shall be
conducted according to 6.4.8 for linear and/or
thickness expansion measured from as-received
to wet-one-side exposure. A minimum of 10 tests
(specimens taken from at least five panels) for
both along and across the major panel axis shall
be conducted according to 6.4.9 for linear and/or
thickness expansion measured when exposed to
relative humidity change.

At least B0 percent of tests from each panel
direction and test method shall exhibit a linear
expansion no greater than specified.

Retest—If no more than four tests in a lot of 10
fail to meet the maximum linear-expansion
requirements for a given panel axis and test
exposure condition, another lot of 10 tests
(specimens taken from at least five panels) for
that requirement shall be permitted. If no more
than two fail in this second round of testing, the
requirements shall be considered satisfied.

6.2.3.2 Stability—A minimum of 10 tests
{(specimens taken from at least five panels) both
along and across the major panel axis shall be
conducted to determine the panel's stability index
according to the procedures of 6.4.10.

At least 80 percent of tests from each panei direc-
tion shall exhibit a minimum stability index no less
than the requirement for the grade and span.

Retest—If no more than four tests in a lot of 10
fail to meet the stability requirements, another lot
of 10 tests (specimens taken from at least five
panels) for that requirement shall be permitted. If
no more than two fail in this second round, the
requirements shall be considered satisfied.



6.2.4 Durability performance

6.2.4.1 Bond durability—Bond durability
performance tests shall be conducted as follows:

a. Exposure 1—Panels composed entirely of
veneer and rated as Exposure 1 shall satisfy
PS-1 bond requirements for Exposure 1.

" Composite panels which are so rated shall have
one sample from each of at least 20 panels
tested according to 6.4.18 and evaluated for
delamination according to 6.4.13 following the
fourth and sixth moisture cycles. At least 95
percent of specimens shall pass four moisture
cycles and 80 percent shall pass six moisture
cycles. Mat-formed panels and wood-based
material for composite panels which are so rated
shall have one sample from each of at least 20
panels cycled according to 6.4.18 and tested for
strength retention according to 6.4.6. Strength
retention is calculated by the following method:

9% RS = Py/Pc x 100
where % RS = Percent retained strength of
sample

P, = Average sample (five-specimen)
breaking load after cycling.

P.* = Average unexposed sample (five-
specimen) breaking load.

* Control specimens are broken in the as-received
condition.

Samples tested shall exhibit the specified
minimum strength retention following six
moisture cycles.4

Retest—For composite and mat-formed panels,
if the 20-panel average strength retention meets
the requirements but no more than one panel
fails to meet the minimum individual panel
strength retention specified, another lot of 20
tests (one sample from each of 20 panels) shall
be permitted. For composite panels, if more than
85 percent but fewer than 90 percent of speci-
mens pass delamination requirements following
the six-cycle test of 6.4.18 and evaluated
according to 6.4.13, one additional lot of 20 tests
(one sample from each of 20 panels) shall be
permitted. If the retest results meet the require-
ments, bond durability requirements shall be
considered satisfied.

4 Because of the extreme severity of the six-cycle test, the
strength retention requirement relates to bond durability and
does not relate to structural design values.
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b. Exposure 2—Panels composed entirely of
veneer and rated as Exposure 2 shall satisfy
PS-1 bond requirements for Interior panels
bonded with intermediate glue. Composite and
mat-formed panels which are so rated shall be
moisture cycled according to the procedures of
6.4.14. Structural tests required for the grade
shall be evaluated according to the performance
requirements of 6.2.2.

¢. Exterior—Paneis composed of veneer and rated
as Exterior shall satisty PS-1 bond requirements
for Exterior panels.

6.2.4.2 Bond durability associated with knots
and knotholes— Structural-use panels composed
entirely of veneer and rated as Exposure 1 shall be
tested according to 6.4.19 and 6.4.20. Knots and/or
knotholes to be tested shall be greater than 51 mm
(2 inches) but not exceeding 76 mm (3 inches) in
width measured across the grain. Twenty knots
and/or knotholes shall be tested according 10 6.4.19
and 20 according to 6.4.20.

Knots and/or knotholes tested according to 6.4.19
shall meet dry concentrated static and impact
requirements, conformance criteria and retest
options of table 1 and 6.2.2.1(a) and 6.2.2.1(b). For
each lot of 20, 95 percent of the knots and/or
knotholes tested according to 6.4.20 shall not exhibit
delamination extending radially more than 19 mm
(3/4 inch) beyond the boundary of the knot or knot-
hole and across the width of a full sector or the
continuous equivalent of the width of a full sector as
measured by 6.4.20.4.

Retest—If no more than two knots or knotholes
in a lot of 20 fail to meet the test requirements;,
another lot of 20 tests for that requirement shall
be permitted. If all specimens pass the retest, the
requirements shall be considered satisfied.

6.2.4.3 Mold resistance—Four paneis shall be
tested according to the procedures of 6.4.15.

a. Panels composed entirely of veneer shall be
considered to have satisfactory mold resistance
if each test group over the 20-week period shows
an average glueline shear load of at least 90 per-
cent of the control. In addition, no more than two
groups shall rate less than 80 percent and no
single group shal! rate less than 75 percent.

b. Other panels shall be considered to have satis-
factory mold resistance if no test group average is
less than the control sample mean minus 1.8
times the control sample standard deviation.



6.2.4.4 Resistance to elevated temperature—
Panels satisfying the moisture-cycling requirements
of Section 6.2.4.1 shalt be considered to have satis-
factory resistance to elevated temperature.

6.2.4.5 Bacteria resistance— At least four panels
shall be tested according to procedures of 6.4.16.

a. Paneis composed entirely of veneer shall be
considered to have bacteria resistance if each
test group over the 12-week test shows an
average load of at least 80 percent of the
control. No single group shall rate below 70
percent of the controt.

b. Other panels shall be considered to have satis-
factory bacteria resistance if no test group
average is iess than the control sample mean
minus 1.8 times the control sample standard
deviation.

6.3 Product evaluation

6.3.1 Mill specification—If a product passes
successfully the appropriate performance qualifi-
cation tests of 6.2, a proprietary manufacturing
specification unique to the product and mill shall be
written based on product evaluation under this
section, 6.3.

The product evaluation shall be based on the same
lot supplied by the 